CAPITOLUL 4

SEPARAREA NITROFENOLILOR PRIN ULTRAFILTRARE CU
NANOPARTICULE DIN POLISULFONA S| COMPOZITE

Abstract:

Pornind de la rezultatele excelente ale extractiei pe o faza solidd (polimericd), in aceasta
lucrare se combina adsorbtia nitrofenolilor ( 0, m, si p-nitrofenol) pe nanoparticule polimerice
(NP-PSf) si compozite (NP-PSf-PANI) cu ultrafiltrarea coloidala. Ultrafiltrarea coloidala a
solutiilor de nitrofenol se realizeaza intr-0 instalatie de ultrafiltrare, CELFA System, cu o
capacitate de 500 mL, la 25°C , presiune variabild de lucru (1-10 atm), regim de curgere
turbulent (2-4m/s) si suprafata utila de filtrare a membranei compozite 10% polisulfona-
polianilina in dimetilformamida coagulate cu metanol (PSf-PANI) de 15 cm? Parametrii
operationali ai procesului: concentratia nitrofenolilor, concentratia nanoparticulelor, pH-ul
solutiei de alimentare (feed solution) au fost studiati si S-a incercat corelarea rezultatelor
ultrafiltrarii coloidale cu natura nanoparticulelor. Fluxul de permeat este optim la o presiune
de 5 atm iar retentia nitrofenolilor depinde de natura acestora. Rezultate bune au fost obtinute
la pH=1-3, pentru nanoparticulele de polisulfona (NP) si retentii excelente, la pH=1-3 si
respectiv pH>7, pentru nanoparticulele compozite (NP-PSf-PANI). Rejectia o-nitrofenolului
este superioara celorlalti doi nitrofenoli in toate experimentele efectuate.

Cuvinte cheie: nanoparticule, ultrafiltrare coloidala, nitrofenoli, separare, procese
membranare.

SEPARATION OF NITROPHENOLS THROUGH ULTRAFILTRATION
WITH POLYSULPHONE AND COMPOSITE NANOPARTICS

Abstract:

Starting from the excellent results of solid phase (polymer) extraction, this work combines the
adsorption of nitrophenols (o, m, and p-nitrophenol) onto polymer nanoparticles (NP-PSF)
and composites (NP-PSf-PANI) colloidal ultrafiltration. Colloidal ultrafiltration of
nitrophenol solutions is carried out in a CELFA System ultrafiltration plant with a capacity of
500 mL at 25 ° C, variable working pressure (1-10 atm), turbulent flow regime (2-4 m/ s) and
the 10% polysulfone-polyaniline composite membrane filtration surface in methanol-
coagulated dimethylformamide (PSF-PANI) of 15 cm2. The operational parameters of the
process: nitrophenol concentration, nanoparticle concentration, feed solution pH were studied
and correlated colloidal ultrafiltration results with the nature of the nanoparticles. The flow of
permeate is optimal at a pressure of 5 atm and the retention of nitrophenols depends on their
nature. Good results were obtained at pH = 1-3 for polysulfone nanoparticles (NP) and
excellent retention, at pH = 1-3 and pH> 7 respectively, for composite nanoparticles (NP-PSf-
PANI). The o-nitrophenol rejection is superior to the other two nitrophenols in all
experiments performed.

Keywords: nanoparticles, colloidal ultrafiltration, nitrophenols, separation, membrane
processes.



CAPITOLUL 5

PERVAPORATIA NITROFENOLILOR PRIN MEMBRANE
COMPOZITE DIN POLISULFONA

Abstract:

Pervaporatia reprezinta unul dintre cele mai promitatoare si putin valorificate industrial
procese membranare de separare [175,176]. Aparent pervaporatia ar fi ineficienta tehnico-
economic, deoarece substantele separate sufera o transformare de faza. Totusi, pervaporatia
reprezintd o metoda care combina solubilizarea si permeatia prin membrane cu vaporizarea

intr-un compartiment colector .

Pervaporatia permite separarea unui amestec de lichid ai carui componenti au o solubilizare si

o difuzie diferita prin membrane, urmand apoi sa se vaporizeze intr-un compartiment vidat

Cuvinte cheie: membrane compozite, pervaporatie, separarea nitrofenolilor, procese

membranare

CONSERVATION OF NITROPHENOLS BY COMPOSITE
MEMBRANES IN POLISULPHONE

Abstract:

Pervaporation is one of the most promising and less exploited industrial membrane separation
processes [175,176]. Apparently pervaporation would be technically and economically
inefficient, as separate substances undergo phase transformation. However, pervaporation is a
method that combines solubilization and permeation through membranes with vaporization in
a collector compartment.

Pervaporation allows the separation of a mixture of liquid whose components have a
solubilization and a different diffusion through the membranes, and then evaporate in a vat

compartment

Keywords: composite membranes, pervaporation, nitrophenol separation, membrane

processes



CAPITOLUL 6

TRANSPORTUL S| SEPARAREA DERIVATILOR FENOLICI iN
SISTEME CU MEMBRANE LICHIDE DIN NORMAL ALCOOLI PE
SUPORT POLIPROPILENIC

Abstract

In cadrul acestei lucrari sunt in curs de desfasurare studii conexe recente privind separarea
nitrofenolilor prin membranele compozite utilizdnd, de aceastd datid, o membranda HFCLM
bazata pe alcooli n-alchil inferiori (C6, C8 si C10) pe un suport tubular de polipropilena bine
caracterizat. Rezultatele separarii nitrofenolului, la o concentratie de 5 mg / 1 in faza sursa de
pH 4,8, indica urmatorii parametri optimi ai regimului hidrodinamic, a solventului si a pH-
ului: flux de faza sursa de 4,0 1 / min, viteza de receptie 0,3 L / min; n-octanol, solvent de
membrana; pH-ul fazei de receptie care asigura o eficienta maxima de separare intre 10 si 11;
pH-ul, care asigura separarea selectiva a p-m- si nitrofenoli de la m-nitrofenol intre 8 si
eficienta 10.The de separare prin membrane nitrofenolului compozite polimerice n-alcool din
polipropilend capilare ajunge la mai mult de 90%, la conditii de munca stabilite, dar
functionarea sub pH 12 vor fi luate in considerare pentru a nu provoca instabilitatea
membranei pe suport.

Cuvinte cheie: transport nitro-fenoli, separarea nitrofenolilor, alcooli n-alchilici,
membrane lichide suportate, membrane compozite

TRANSPORT AND SEPARATION OF PHENOLIC DERIVATIVES IN
LIQUID MEMBRANE SYSTEMS OF NORMAL ALCOHOLS ON

POLYPROPYLENE SUPPORT
Abstract

Recent studies on the separation of nitrophenols through the composite membranes are
underway, using a HFCLM membrane based on N-lower alkyl alcohols (C6, C8 and C10) on
a well-characterized polypropylene tubular support. The results of the separation of
nitrophenol at a concentration of 5 mg / | in the source phase of pH 4.8 indicate the following
optimal parameters of hydrodynamic regime, solvent and pH: source phase flux of 4.0 I / min,
velocity reception rate 0.3 L / min; n-octanol, membrane solvent; the pH of the receiving
phase providing a maximum separation efficiency of between 10 and 11; The pH that
selectively separates pm- and nitrophenols from m-nitrophenol between 8 and 10-efficacy.
The polymer-nopolyol polymer n-alcohol polypropylene membrane separation capillary
polypropylene reaches more than 90% of working conditions but operating below pH 12 will
be taken into account in order not to cause membrane instability on the support.

Key words: nitro-phenol transport, separation of nitrophenols, n-alkyl alcohols, supported
liquid membranes, composite membranes



CAPITOLUL 7

SEPARAREA NITROFENOLILOR PRIN MEMBRANE DIN
POLIETERETERCETONA SULFONATA PE POLIPROPILENA
CAPILARA

Abstract

Importanta indepartarii si/sau separarii nitrofenolilor din solutii apoase prin membrane este
argumentata de multitudinea de cercetari recente din domeniu, care justificd pe larg atat
motivele economice cat mai ales cele ecologice ale unui asemenea demers. Lucrarea de fata
indica rezultatele transferului nitrofenolilor printr-un sistem membranar format din capilare
poroase de polipropilena (PP) impregnate cu policteretercetona sulfonata (SPEEK).
Experimentele au fost efectuate intr-un modul cu membrane capilare PP-SPEEK, suparafata
utila de 1 m? Determindrile realizate prin folosirea unei faze sursd cu viteza de curgere prin
modul de 4 L/min, de concentratie 5 mg/L nitrofenoli si pH 5 sau pH 7, iar faza receptoare de
pH 12 si viteza de curgere prin modul de 0,3 L/min, au evidentiat ca: o- si p- nitrofenolul se
transfera mult mai rapid decat m-nitrofenolul (fluxul este aproape dublu); faza sursa a
sistemului se concentreaza in m-nitrofenol, iar faza receptoare in o- si p- nitrofenoli; datele de
transfer se coreleaza cu solubilitatea in apa mai mare a m-nitrofenolului; mononitrofenolii se
transfera mult mai rapid decat dinitrofenolul, dar atat fluxul de mono cat si de dinitrofenol
scade in timp; dupd 4-5 ore de lucru concentratia de mononitrofenol se tripleaza in faza
receptoare, in timp ce concentratia 2,4 dinitrofenolului se dubleaza in faza sursa.

Cuvinte cheie: transport nitro-fenoli, separarea nitrofenolilor, sulfonat-poliethereterketon,
membrane de polipropilenda, membrane compozite.

SEPARATION OF NITROPHENOLS BY SULPHONATED
POLYETERETERETHETHENYL ESTER ON CAPIPLINE
POLIPROPYLENE

Abstract

The importance of removing and / or separating nitrophenols from aqueous solutions through
membranes is substantiated by the multitude of recent research in the field, which broadly
justifies both the economic and ecological reasons of such an approach. This paper shows the
results of the transfer of nitrophenols through a membrane system made up of polyethylene
(PPEEK) impregnated polypropylene capillary (PP) capillaries. The experiments were
performed in a capillary membrane module PP-SPEEK, the useful surface area of 1 m2.
Determinations made using a source phase at a flow rate of 4 L / min at a concentration of 5
mg / L of nitrophenols and pH 5 or pH 7, and the pH receiving phase of 12 and a flow rate of
0.3 L/ min, revealed that o- and p-nitrophenol are transferred much more rapidly than m-
nitrophenol (the flux is almost doubled); the source phase of the system is concentrated to m-
nitrophenol and the receptor phase in o- and p-nitrophenols; the transfer data correlate with
the higher water solubility of m-nitrophenol; mononitrophenols are transferred much faster
than dinitrophenol, but both mono and dinitrophenol flow decrease over time; after 4-5 hours
the mononitrophenol concentration triplets in the receiving phase while the 2,4-dinitrophenol
concentration doubles in the source phase.

Key words: nitro-phenol transport, separation of nitrophenols, sulfonate-polyether ether
ketone, polypropylene membranes, composite membranes.



